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(57) ABSTRACT 

The invention relates to a method for producing a proximity 

switch, in Which the molding of the electronic components 
With a plastic compound results in a molded body Whose 
external dimensions correspond to the internal dimensions 
of a housing and the molded part is inserted into the housing 
and connected With it. To reduce production tolerances it is 
proposed that, before the molding With the plastic com 
pound, a sensor head and a switching plate are connected 

mechanically to one another, so that they can move With 

respect to one another, by means of essentially ?exible 
electric lines, that these tWo parts are inserted into an 

injection casting form, that they are held or brought there by 
means of ?xer elements in a ?rm, predetermined position to 
one another and to the Wall of the injection casting form, and 
that they are molded in this ?xed position. 
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METHOD FOR PRODUCING A PROXIMITY 
SWITCH AND A PROXIMITY SWITCH 

PRODUCED ACCORDING TO THE METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims priority of German 
Patent Application No. 10 2006 012792.7-16, ?led on Mar. 
21, 2006, the content of Which is incorporated herein by 
reference. 

FIELD OF THE INVENTION 

[0002] The invention relates to a method for producing a 
proximity sWitch, in Which the molding of the electronic 
components With a plastic compound results in a molded 
body Whose external dimensions correspond to the internal 
dimensions of a housing and the molded part is inserted into 
the housing and connected With it. In addition the invention 
relates to a proximity sWitch produced according to the 
method. 

BACKGROUND OF THE INVENTION 

[0003] The prior art teaches, in DE 29724696 U1, a 
proximity sWitch, Whose electronic components, With con 
necting elements remaining accessible, are at least primarily 
molded With plastic compound, While the plastic compound 
surrounding the electronic components forms a ?rm molded 
body. The ?rm molded body there can be at least partly 
inserted into a sleeve element and is manufactured, in a ?rst 
Working step, by molding of the electronic components With 
a plastic compound. 

[0004] DE 10121776 teaches hoW to secure a carrier plate 
in a housing by injection of a plastic compound. 

[0005] Also knoWn in the art is hoW to ?x the electronic 
components there by means of a casting compound ?lled in 
the sensor housing. 

SUMMARY OF THE INVENTION 

[0006] All the aforementioned methods entail the problem 
of hoW to position the electronic components exactly With 
respect to one another, because even minor variations in the 
distance lead to different electronic characteristics of the 
proximity sWitches. Minor modi?cations in the distance 
position of the coil to the housing Wall or to the plate lead, 
for instance in an inductive proximity sWitch, to major 
changes in the sWitching distance. It is therefore a major 
goal to conform to the minutest manufacturing tolerances. 

[0007] It is therefore the object of the invention to indicate 
measures that can alloW manufacturing tolerances to be 
reduced. 

[0008] This object is ful?lled through the invention 
described in the claims, so that every claim constitutes an 
independent ful?llment of the object. Claim 1, ?rst, essen 
tially provides that, before the spray molding With plastic 
compound, a sensor head and a plate are connected to one 
another by essentially ?exible conductors. The tWo elec 
tronic components, that is, the sensor head and the plate, can 
thereby be minutely displaced With respect to one another 
mechanically, but are connected to one another. These tWo 
parts are placed in an injection casting form. The injection 
casting form has ?xer elements. These ?xer elements can 
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preferably be displaced and are con?gured as punches or 
pins. The tWo parts are held in, or brought into, a ?rm, 
predetermined position With respect to one another and to 
the Wall of the injection casting form. This occurs, for 
instance, by moving the punch or pin out of the Wall of the 
closed, or still open, injection casting form. In the process 
the tWo components are slightly displaced With respect to 
one another. In the ?xed position they assume a position that 
can be reproduced. Thus a reproducible ?ne adjustment of 
the position of the individual components With respect to 
one another and to the Wall of the injection casting form is 
possible. Then the injection casting compound is injected. 
During the ?lling of the injection casting compound, the 
?xer elements remain in their position securing the elec 
tronic compounds, so that the ?oWing or ?oWing pressure of 
the plastic injected into the form cannot lead to a shift in 
position of the electronic components. Each molded body 
produced in this manner thus possesses electronic compo 
nents that lie exactly, With the minimal manufacturing 
tolerances, o the same spot With respect to one another and 
to the Wall of the molded form. Consequently the electronic 
components lie in the same position to the housing Wall, 
Which can consist of metal, even after insertion of the form 
part in the sensor housing. If the proximity sWitch is an 
inductive proximity sWitch, then it can also be installed 
?ush, because With most of the ?ush, inductive proximity 
sWitches in Which a plate and one or more coils are located 
in a metal housing, the position of the coils to the housing 
and insulation is highly critical With respect to the sWitching 
behavior of the sWitch. The position becomes all the more 
critical the small the sWitch becomes. The method, hoWever, 
is suited not just to the manufacture of inductive proximity 
sWitches but also to the manufacture of capacitive proximity 
sWitches. The ?xer elements, Which can be in the form of 
punches or pins that can move out of the Wall of the injection 
casting form, contain not only the sensor head, Which can be 
a coil carrier, and the plate in a ?xed position, but can also 
if necessary contain a protective ring or a protective sleeve. 
The coil carrier can consist of plastic or ferrite. In the latter 
case it constitutes a coil core. The ?xer elements can be 
replaced after the molding. It is possible then to mold this 
body form produced in this Way With a second injection 
casting compound. The ?rst injection casting compound can 
be a transparent plastic, so that light diodes that are posi 
tioned on the plate are visible from the outside looking in. 
This ?rst, transparent plastic body, after WithdraWal of the 
punches, con?gures channels, Which in a second molding 
step are ?lled up With a non-transparent plastic. The sensor 
front surface can also be injected With this non-transparent 
plastic, so that the front surface of the sensor, that is, the 
immediate sensor surface, is con?gured by the body form 
itself. The covering cap, Which is otherWise required in 
proximity sWitches according to the state of the art, can be 
dispensed With. The blank produced in this manner can then 
be inserted into a tube-shaped housing. The tube can, for 
instance, be of metallic material. The free pay betWeen the 
blank and the housing inner Wall is then ?lled With a plastic 
compound. Here too the plastic can be inserted in an 
injection casting process. It is also possible to ?ll the 
housing With a casting compound. 

[0009] In addition, the invention relates to a proximity 
sWitch that is produced according to this method and in 
Which it is essential that the immediate front surface of the 
molded body forms the sensor surface. In this proximity 
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switch the electronic components, that is, the coil carrier, the 
switching plate, and the protective sleeve, are distanced 
from one another. The coil carrier is connected with the 
switching plate only by cords. It is at a distance from the 
plate and from the protective sleeve that surrounds it. The 
protective sleeve also is at a distance from the switching 
plate and from the sensor housing wall. 

[0010] An embodiment of the invention is described here 
after with reference to the appended illustrations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is FIG. 1 shows a longitudinal section 
through a sensor part situated on the head side. 

[0012] FIG. 2 shows a section along the line II-II in FIG. 
1. 

[0013] FIG. 3 shows a section along the line III-III in FIG. 
1. 

[0014] FIG. 4 shows a second embodiment depicted as in 
FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0015] The two proximity switches depicted in the 
embodiments are inductive proximity switches. They 
include a sensor housing 1, which is con?gured as a metallic 
tube. In the sensor housing 1 is a molded body 6, which at 
least partly surrounds a switching plate 4 and completely 
surrounds a coil carrier 2 and a protective sleeve 5 that 
surrounds the coil carrier 2 and, in some areas, the switching 
plate 4. The sensor housing 1 has the shape of a tube in the 
embodiments. When completely installed, the tube is com 
pletely ?lled with an injection casting compound or a 
different ?lling compound, which closely surrounds the 
plate. 
[0016] As can be seen from FIG. 2, the coil carrier 2 has 
a rotation-symmetrical structure, so that the rotation sym 
metry axis of the coil carrier 2 or of the protective sleeve 5 
coincides with the axis of the sensor housing 1. The coil 
carrier 2 in this embodiment can consist of a ferrite material 
and can form a circular-shaped channel open toward the 
front end of the coil carrier 2, in which channel a sensor coil 
3 is situated. The coil 3 is electrically connected with the 
switching plate 4 by means of ?exible lines, for instance a 
connecting line 9, con?gured by a cord. A gap 10 is found 
between the coil carrier 2 and the switching plate 4. The coil 
carrier 2 is surrounded by the protective sleeve 5. A gap 2 is 
likewise found between the coil carrier 2 and the protective 
sleeve 5. The protective sleeve 5 also surrounds the head 
end segment of the switching plate 4 at a distance 11. 

[0017] As can be seen from FIG. 3, the plate 4 lies in the 
center of the cavity of the sensor housing 1. The plate thus 
runs on a diametral line. 

[0018] The embodiment of FIG. 4 is distinguished essen 
tially only by the shape of the coil carrier 2 from the 
embodiment shown in FIG. 1. There the coil carrier 2 is 
made of plastic and altogether forms three peripheral 
grooves for the insertion of three coils 3, 3', 3", which each 
are connected with the plate 4 by means of ?exible con 
necting lines 9, so that when not assembled, the coil carrier 
2 and the switching plate 4 form a component set, so that the 
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elements of this set are associated ?exibly and movably to 
one another. The coil 3 can be a sender coil. The two coils 
3', 3" are receiver coils, which are switched to one another 
in a differentiating circuit. 

[0019] To produce the sensors described above, the coil 
carrier 2 and the switching plate 4 that is connected with the 
coil carrier 2 by the connecting lines 9 and the protective 
sleeve 5 are inserted into an injection mold. The previously 
described components, coil carrier 2, switching plate 4, and 
protective sleeve 5, can be moved with respect to one 
another and to the wall of the injection casting mold. To 
retain them in the injection casting mold at a distance to the 
wall of the injection casting mold and with a distance to the 
respective other electronic components, punches or pins, and 
in particular double punches or double pins, are provided, 
which can move out of the wall of the injection casting mold 
in order to bring the components 2, 4, 5 into position and to 
hold them in this position during the injection of the plastic. 

[0020] These ?xer elements, which preferably consist of 
punches, are shown schematically as arrows S1 to S7 in the 
illustrations. Thus arrows S1, S2 symboliZe two punches or 
punch groups that can move toward one another and that 
hold the plate 4 in position. For securing the plate 4, still 
additional punches can be provided, which in particular 
de?ne the axis position of the plate. Punches acting in axial 
direction are symboliZed by arrows S3, S4. Arrows S5, S6, 
S7 symbolically depict punches that can ?x the electronic 
components and in particular the plate 4 or protective ring 5 
in the third spatial direction. 

[0021] The coil carrier 2 is ?xed, in the same manner, in 
the three spatial directions by punches S1, S7 that grip onto 
the coil carrier at an appropriate site. Here the coil carrier 2 
assumes a ?xed spatial position with respect to the wall of 
the injection casting form and the plate 4. The protective 
sleeve 5 also is ?xed by appropriately shaped punches S1, 
S7 in a ?rm spatial position with respect to the switching 
plate 4, the coil carrier 2, and the wall of the injection casting 
form. 

[0022] In mass production each of the aforementioned 
electronic components 2, 4, 5 is thus positioned exactly in 
the same position with the exception of minor tolerances. 

[0023] The electronic components 2, 4, 5 positioned in this 
way are then at least partly molded with a plastic compound. 
To accomplish this, a plastic compound 6 is inserted into the 
injection casting form. While it is advantageous if the 
protective sleeve 5 and the coil carrier 2 are molded com 
pletely with a plastic compound 6, it is su?icient if the plate 
4 is molded merely partly by the injection casting compound 
6. 

[0024] With the previously described process steps a ?rst 
molded body is formed, which has channels after the with 
drawal of the punches S1, S7. These channels are ?lled up 
by a second injection casting compound in a second injec 
tion casting step. This injection casting compound can be a 
non-transparent injection casting compound. The ?rst injec 
tion casting compound can be transparent, so that light 
diodes positioned on the plate are visible from outside. The 
areas of the transparent body that was ?rst produced, 
through which the light diodes are intended to shine, are not 
molded by the non-transparent injection casting compound. 
[0025] The front surface of the molded body 6 formed by 
the molding constitutes the immediate sensor surface 7 
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behind Which the coil carrier 2 is located. This sensor surface 
7 is preferably con?gured by the plastic compound of the 
last molded plastic, so that it is not transparent. An additional 
cap covering of the front side of the molded body has 
thereby become dispensable. 

[0026] As can be seen from the illustrations, the gap 
intervals 10, 11, 12 betWeen the coil carrier 2, sWitching 
plate 4, and protective sleeve 5, as Well as the area sur 
rounding the protective sleeve 5, are completely ?lled With 
plastic. The individual electronic components 2, 4, 5 are thus 
at a mutual distance from one another in the molded body 
formed by the injection casting compound 6. 

[0027] In the area of the sensor surface 7, the molded body 
6 forms a peripheral stage, With Which the molded boy is 
contiguous on a ring-shaped front side of the sensor housing 
1. This produces also an axial localization of the molded 
body 6 inside the sensor housing 1. If the outer diameter of 
the molded body 6 corresponds essentially exactly to the 
inner diameter of the circular cylindrical sensor housing 1, 
the installation can consist merely of inserting the molded 
body 6 into the sensor housing 1. The molded body can be 
held there With appropriate ?xer agents, for instance a 
headless pin, or With cement. 

[0028] If the blank produced With the described process 
steps does not completely ?ll up the cavity of the tube 
shaped sensor housing 1, then the latter can be ?lled With a 
casting compound after installation of the blank. 

[0029] All described characteristics are (in themselves) 
essential to the invention. The publication of the application 
hereby also includes in its entirety the publication content of 
the related/appended priority documents (copy of the pre 
liminary application), for the additional purpose of including 
characteristics of these documents in the claims of the 
present application. 

1. A method for producing a proximity sWitch, in Which 
the molding of the electronic components With a plastic 
compound results in a molded body Whose external dimen 
sions correspond to the internal dimensions of a housing and 
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the molded part is inserted into the housing and connected 
With it, characterized in that, before the molding With the 
plastic compound, a sensor head and a sWitching plate are 
connected mechanically to one another, so that they can 
move With respect to one another, by means of essentially 
?exible electric lines, that these tWo parts are inserted into 
an injection casting form, that they are held or brought there 
by means of ?xer elements in a ?rm, predetermined position 
to one another and to the Wall of the injection casting form, 
and that they are molded in this ?xed position. 

2. A method according to claim 1, characterized in that the 
?xer elements are punches that can be moved out of the Wall 
of the injection casting form and bring the sensor head, the 
plate, and possibly a protective ring or protective sleeve into 
the predetermined position or hold them there during the 
molding. 

3. A method according to claim 1, characterized in that the 
proximity sWitch is an inductive proximity sWitch and the 
sensor head is a coil body that comprises at least one coil or 
is a coil core. 

4. A method according to claim 1, characterized in that the 
?xer elements are moved back after the molding and the 
molded body is molded With a second injection casting 
compound. 

5. A proximity sWitch produced by the method according 
to claim 1, characterized by an essentially cylindrical hous 
ing and an essentially cylindrical molded body that bears the 
electronic components, so that the immediate front surface 
of the molded body forms the sensor surface. 

6. A proximity sWitch according to claim 5, characterized 
in that the electronic components are connected to one 
another by ?exible Wires, in particular cords. 

7. A proximity sWitch according to claim 5, characterized 
in that the coil carrier and the protective sleeve are molded 
on all sides. 

8. A proximity sWitch according to claim 6, characterized 
in that the coil carrier and the protective sleeve are molded 
on all sides. 


